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REMARKS/ARGUMENTS 

Claims 1-14 and 17 are pending in the present application. By this 
reply, claims 15 and 16 have been canceled and claims 17 has been added. 
Claims 1 and 14 are independent claims. 

Title of the Invention 

At the Examiner's request, a new title is provided. 

Drawing Objection 

The drawings have been objected to because they allegedly fail to show 
the features of the invention specified in the claims. To overcome this drawing 
objection, claims 15 and 16 have been canceled and claim 14 has been 
modified. The features recited in modified claim 14 are shown in Figs. 1-3D. 
Accordingly, reconsideration and withdrawal of the drawing objection are 
respectfully requested. 

35 U.S.C, 8 112, Second Paragraph, Rejection 

Claims 14-16 have been rejected under 35 U.S.C. § 112, second 
paragraph, as being indefinite. To overcome this rejection, claims 15 and 16 
have been canceled and claim 14 has been modified to be in full compliance 
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with 35 U.S.C. § 112, second paragraph. Accordingly, the rejection should be 
withdrawn. 

35 U.S.C. § 103 Rejection 

Claims 1-13 have been rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Applicant's disclosed background art. This rejection, insofar 
as it pertains to the presently pending claims, is respectfully traversed. 

Applicant's disclosed background art suggests an apparatus for 
displaying many complicated audio settings menus including unusable audio 
settings menus on a screen of the display apparatus. But, when many 
complicated audio settings menus, including unusable audio settings menus, 
are displayed on the screen of the display apparatus, they cause confusion and 
inconvenience to the user, and the user can not listen to the audio properly 
when the unusable audio settings menu is selected. 

In contrast, Applicant's embodied invention is capable of preventing the 
user from setting audio options incorrectly and allowing the user to select from 
the usable audio settings menus conveniently by displaying only the usable 
audio settings menus on the display apparatus. The usable audio settings 
menus are determined based on the connection state of audio output terminals 
and audio source information. This feature is neither taught nor suggested by 
Applicant's background art. 
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Accordingly, the invention as recited in independent claim 1 and its 
dependent claims (due to their dependency) is patentable over Applicant's 
disclosed background art, and the rejection should be withdrawn. 

Claim 15 has been rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Jordan et al. Claim 16 has been rejected under 35 U.S.C. § 
103(a) as being unpatentable over Jordan et al. in view of Waldron or Brown. 

In view of the cancellation of claims 15 and 16, the rejections are moot 
and should be withdrawn. 



35 U.S.C. § 102(e) Rejection 

Claim 14 has been rejected under 35 U.S.C. § 102(e) as being anticipated 
by Jordan et al. This rejection, insofar as it pertains to the presently pending 
claims, is respectfully traversed. 

Jordan et al. is directed to displaying video on a monitor of a digital 
television system, wherein the external audio may be connected by way of 
external speakers or amplifiers. The system of Jordan et al. teaches that other 
information may be included in the preference menu, such as the audio 
connection, external video names, etc. However, the system of Jordan et al. 
does not teach or suggest the means for determining usable audio settings 
menus based on the connection state and audio source information, wherein 
only the determined usable audio settings menus are displayed on the display, 
as required by claim 14. Thus, the system of Jordan is not capable of 




preventing the user from setting audio 
conveniently selecting the usable audio 
usable audio settings menus on the 
invention. 

Accordingly, the rejection of claim 
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menus incorrectly and of exactly and 
settings menu by displaying only the 
display, as in Applicant's embodied 

14 should be withdrawn. 



CONCLUSION 

For the foregoing reasons and in view of the above clarifying 
amendments, Applicant respectfully requests the Examiner to reconsider and 
withdraw all of the objections and rejections of record, and earnestly solicits an 
early issuance of a Notice of Allowance. 

Should there be any outstanding matters which need to be resolved in 
the present application, the Examiner is respectfully requested to contact 
Esther H. Chong (Registration No. 40,953) at the telephone number of the 
undersigned below, to conduct an interview in an effort to expedite prosecution 
in connection with the present application. 
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If necessary, the Commissioner is hereby authorized in this, concurrent, 
and further replies, to charge payment or credit any overpayment to Deposit 
Account No. 02-2448 for any additional fees required under 37 C.F.R. § 1.16 or 
under 37 C.F.R. § 1.17; particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASH & BIRCH, LLP 

By < ^feL // fihrj & £H 
D Joseph A. Kolasch, #22,463 

P.O. Box 747 

Falls Church, VA 22032-0747 
^ (703) 205-8000 

JAK/EHC:lmh 
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METHOD FOR DISPLAYING AUDIO SETTINGS 
MENU OF DISPLAY METHOD APPARATUS 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

roon The present invention relates to an audio menu display method, in 
particular to a method for displaying and selecting a multi-channel audio menu and 
an apparatus thereof. 

2. Description of the Prior Art 

r0021 Among various display apparatus, there is an ATSC (advanced 
Television System Committee), a NTSC (National Television Standard Committee), a 
satellite broadcast, a SPDIF (Sony Philips Digital Interface), and an analog left/right 
input as an audio source inputtable to a digital television (DTV). There is a speaker 
output and a monitor output as an analog output from the DTV to outs i d e . 

an external device. 

rt)031 Herein, the speaker output is connected to an outer speaker in order to 
output a signal amplified in the DTV, and the monitor output is connected to a power 
amplifier installed outside of the DTV for better sound quality. 

r0041 In general, a television has a speaker output, and a DVD (digital 
Versatile Disc) or a set-top box has only a monitor output. 

rOQSl FIG. 1 is a block diagram illustrating audio sources inputtable to a DTV, 
a speaker output, and a monitor output. 

r0061 A DTV 5 receives signals from the inputtable sources such as a 
satellite broadcast source 1, a terrestrial broadcast source 2, a SPDIF (Sony Philips 
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Digital Interface) digital signal source 3, an analog left/right source 4, and outputs an 
audio signal by processing the input signals through a built-in speaker 5-1, a speaker 
output terminal 5-2, and a monitor output terminal 5-3. Herein, the speaker output 
terminal 5-2 outputs an audio signal through a speaker 6, and the monitor output 
terminal outputs an audio signal. An out e r external amplifier 7 amplifies the monitor 
output and transfers it to the speaker 6. 

f0071 Below Table 1 describes the inputtable sources and the number of 
channels of the each source. 



[Table 1] 



Source 


Kind of audio 


The number of channel 


Terrestrial ATSC 


AC-3 


1 - 5.1 


Terrestrial NTSC 


Analog L/R 


2 


Satellite broadcast 


AC-3 


2 ~ 5.1 


MPEG 


2 


SPDIF digital input 


AC-3 


1 ~ 5.1 


MPEG 


2 


PCM 


2 


Analog L/R input 


Analog L/R 


2 



[0081 Herein, a user can listen to audio through an internal speaker of the 
DTV, howeve r the performance of the internal speaker of the DTV is not as good as 
the performance of the outer (external) speaker. Although, three internal speakers 
can generally be installed on the left, right, and center of the DTV, a user who wants 
to listen to better sound or a viewer who wants to enjoy a surround or a subwoofer 
has to connect the outer speaker to the speaker output terminal of the DTV or has to 
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connect the outer power amplifier to the monitor output terminal of the television. 

r0091 Meanwhile, Wh e n when 5.1 channels are embodied on the DTV, 
because the sources of the DTV and channels of the sources are various, there can 
be lots of user selectable menus , tho . The audio menu displayed on the analog 
television is no match for that. For example, when the 5.1 channels are embodied, 
user selectable menus can be described as below. 

Example 1. Listening Mode 

roiOl The selectable menus in accordance with the number of the outer 
speakers connected to the speaker output terminals of the DTV and the number of 
the terminals of the outer amplifiers connected to the monitor outputs can be 
described as below in Table 2. 



[Table 2] 



Listening Mode 


Dolby digital 


Left/center/left surround/right 
surround/subwoofer 


Dolby prologic 


Left/right/center/mono surround 


Phantom center 


Left/right/left surround/right/surround/subwoofer 


3 stereo 


Left/right/center 


Stereo 


Left/right 


Mono 





Example 2. Balance Control 

f0111 In order to balance outputs of left/right and left surround/right surround 
audio signals, a balance control is performed as below. 
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[Table 3] 

Balance Control 

Left-Right Balance 

Left Surround-Right Surround Balance 

Example 3. Channel Delay 

r012l For optimum listening circumstances, as depicted in F I G.4 Table 4 , an 
output delay of an audio channel is adjusted so as to transmit the sound of front 
channels (L/R/C) and the sound of back channels (Left surround/ Right surround) to 
the viewer at the same time. 

Fable 4] 

Channel Delay 

Surround time Delay 

Center time Delay 

Examp le s Example 4k Volume Control 
r0131 It can be described as below. 



Fable 5] 



Volume Control 


Master Volume Control 


Volume Control about all channels 


Volume Control about 
each channel 




Test Mode 


Listen a set volume of the each channel 
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Example 5. Output Construction 

K)141 A construction 1 and 2 described in Table 6 are for Dolby certification. 
According to "Licensing Information Manual" of Dolby Lab., 5.1ch DTV should have 
this configuration. Herein, a name of the menu can be determined appropriately. 



[Table 6] 



Output Configural 


:ion 


Construction 1 


Separate low-pass elements from the L/R/C/Ls/Rs 
channels and transmit them to the subwoofer 


Construction 2 


Separate low-pass elements from the C/Ls/Rs 
channels and transmit them to the subwoofer 


Construction 3 


Option item 



Example 6. Additional audio service functions 

r0151 A digital audio signal is decoded in accordance with regulated 
compression standards such as an AC (audio Coding) -3 or a MPEG (Moving 
Picture Expert Group) etc., and is transmitted. It is possible to perform below audio 
services in the AC -3/MPEG. 

- Vlji Visually Impaired 

- Hlfi Hearing Impaired 

- ME: Music and Effects, used with Dialogue 

Dialogues used with ME, and used for a multilingual service 

- C: Commentary, comments about a program 

- E: Emergency, inform an emergency 

- VO: Voice Over, Overlap audio with existing broadcast audio 
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Example 7. Additional Menus 

- Multilingual audio selection menu 

- similar stereo: Make stereo with Mono source 

Front Surround: Make surround effect with a left and a right 
speakers 

Dynamic Range Compression On/Off: Reproduce dynamic 
range of AC-3 or reproduce the dynamic range of AC-3 as it is 

- Prologic On/Off: When an AC-3/MPEG source encoded with 
Dolby prologic or 2 channel analog signal and a digital PCM 
signal are inputted from outside, determine automatically 
whether a prologic processing is performed or hot 

r0161 As described in Examples 1-7, lots of audio menus can exist when 
the DTV is embodied with 5.1 channels in accordance with the conventional 
technology. However, the number of actual usable menus are strictly limited in 
accordance with the number of outer speakers connected to the speaker output 
terminals of the DTV or the number of outer amplifier terminals connected to the 
monitor output terminals, the present audio input selected among a plurality of audio 
inputs, and in case of the AC-3, the number of channels and the kind of services. 

r0171 Accordingly, the l ots of these audio menus can cause confusion and 
inconvenience of to the user, and the user can not listen to the audio properly when 
the wrong menu is selected. 

SUMMARY OF THE INVENTION 
The£018] An object of the present invention is to provide an audio menu 
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display method and an apparatus thereof which is are capable of displaying only 
usable audio menus by being connected to a DTV. 

f0191 In order to achieve the above-mentioned obj e ct and other objects , the 
audio menu display method of the DTV in accordance with the present invention 
comprises detecting a connection state of audio output terminals, getting audio 
source information from audio source content received from the DTV, determining a 
usable audio menu for displaying on a certain screen in accordance with the 
connection state and audio source information, and displaying the determined usable 
audio menu on the screen. 

10201 The audio menu display apparatus of a digital television in accordance 
with the present invention comprises a display for displaying video, and a CPU for 
displaying an audio menu on the display. 

ID211 These and other objects of the present application will become more 
readily apparent from the detailed description given hereinafter. However, it should 
be understood that the detailed description and specific examples, while indicating 
preferred embodiments of the invention, are given by way of illustration only, since 
various changes and modifications within the spirit and scope of the invention will 
become apparent to those skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
r0221 The present invention will become more fully understood from the 
detailed description given hereinbelow and the accompanying drawings which are 
given by way of illustration only, and thus are not limitative of the present invention 
and wherein: 

r0231 FIG.1 is a block diagram illustrating audio sources inputtable to a DTV, 
a speaker output, and a monitor output. 
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r0241 FIG.2A is a block diagram illustrating speaker output terminals in 
accordance with the present invention. 

[0251 FIG.2B is a block diagram illustrating monitor output terminals in 
accordance with the present invention. 

r0261 FIG.3A - 3D illustrate examples of the monitor output terminal in 
accordance with the present invention. 

[0271 FIG.4 is a flow chart illustrating an audio menu display method in 
accordance with the present invention. 

r0281 FIG.5 is a flow chart illustrating a method for getting information of an 
audio source in accordance with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBOD I MENT 

EMBODIMENTS 

r0291 The present invention relates to an audio display method and an 
apparatus thereof which is are capable of displaying only user usable audio menus 
among a plurality of audio menus , tho . The user usable menus can be determined 
by considering the number of outer speakers connected to speaker output terminals 
of a TV or the number of outer amplifier channels (or terminals) connected to monitor 
output terminals, and the present selection of audio input among a plurality of audio 
inputs. For example, the usable audio menus are determined by considering the 
number of channels, and the kind of services in an AC-3/MPEG. 

r0301 First, a method for determining the actual usable audio menu will now 
be described. 

r03H The number of the outer speakers connected to the speaker output 
terminals of the DTV or the number of the outer amplifier terminals connected to the 
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monitor output terminals are determined. Herein, terminals capable of knowing a 
connection state of the terminals are used for the speaker output terminals and 
monitor output terminals. For example, when the terminal is in the connection state, 
high voltage is outputtedr-wheft . When the terminal is not in the connection state, a 
low voltage is outputted. Accordingly, when the output voltages are inputted to a CPU 
(not shown) in a DTV, the CPU can know the present connection state of the speaker 
output terminal or monitor output terminal. 

r0321 FIG.2A is a block diagram illustrating speaker output terminals in 
accordance with the present invention, the output terminals having a clip form which 
can be used. Herein, L1 and L2 are holes for connecting each signal line. 

r0331 FIG.2B is a block diagram illustrating monitor output terminals in 
accordance with the present invention . As shown , RCA terminals can be used. 

r0341 FIG.3A is a front view of a male connector of a speaker output terminal 
in accordance with the present invention, and FIG.3B is a side view of the side 
connector of the speaker output terminal. 

r0351 FIG.3C is a side view illustrating a female connector of the speaker 
output terminal in accordance with the present invention, and FIG.3D is a side view 
illustrating a connection state of the male connector and female connectoM t. It is 
designed to know poss i b le recognize the ON/OFF state of the speaker output 
terminal automatically and mechanically. 

r0361 FIG.4 is a flow chart illustrating an audio menu display method in 
accordance with the present invention^-af t. An audio menu is displayed by detecting 
the connection state of the present speaker output terminal or monitor output 
terminal by a CPU. 

K)371 First, the CPU (e.g., in the DTV) detects the connection state of the 
speaker output terminal or monitor output terminal of the DTV. For example, the 
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number of the speakers connected to the DTV or the number of the outer amplifier 
terminals connected to the monitor output terminals is detected S10. Then, audio 
source information selected by the user and audio source content information 
received to the DTV is gott e n obtained S20. 

r0381 When the user changes the audio input source, for example, the user 
changes a channel, the detecting process of step S20 is performed, as described 
above, because the audio source, namely, the program is changed. The detecting 
process of step S20 is performed whenever the audio source is changed. 

r0391 Herein, the content of the audio source can be detected by referencing 
program information or content of an audio stream in case of the ATSC or satellite 
broadcast. In addition, in case of digital audio input as the SPDIF (Sony Philips 
Digital Interface), the content of the audio source can be detected by referencing the 
content of the audio stream. 

[0401 Accordingly, the propos e d present method detects the number of the 
speakers connected to the TV speaker output terminals or number of the outer 
amplifier terminals connected to the monitor output terminals, and the present 
selection of audio input and content of the audio source, a&4 determines the present 
usable audio menus S30, and displays only the determined usable menus on the 
screen S40 when the user selects an audio menu. 

f0411 FIG.5 is a flow chart illustrating a method for getting information of an 
audio source in accordance with the present invention. 

f0421 For example, when the selected audio source is encoded with the AC-3 
S21, the CPU can get the audio source information for example by checking the 
number of channels, whether or not the prologic encoding T in present, the existence 
of the subwoofer channel, the existence of the multilingual service, existence of the 
additional audio service A etc. at S227-of* . On the contrary, when the selected audio 
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source is not encoded with the AC-3, the CPU can get the audio source information 
by checking whether or not storoo/mono S23. 
the system is in stereo/mono state S23. 

[0431 The methods of FIGS. 4 and 5 can be implemented using existing 
hardware such as one shown in FIG. 1. if it is electronically configured to implement 
the present methods. 

r0441 The displayed audio menu will now be described in more detail in 
accordance with the audio source information. 

f0451 For example, if the audio source is a terrestrial ATSC, the kind of the 
audio is the AC-3 encoding, and the number of the channels is 5.1. In addition, three 
outer speakers are connected to a left L, a right R, and a center C of the actual 
speaker output terminals, and two outer amplifier terminals are connected to a left L 
and a right R of the monitor output terminals. 

Example 1 . Listening Mode 

f0461 Because the number of the outer speakers connected to the speaker 
output terminals of the DTV is three (L, R, C) and the number of the outer amplifiers 
connected to the monitor outputs is two (L, R), as depicted in F I G.7 Table 7 , the user 
selectable menu can be described as below Table 7. 



[Table 7] 



Listening Mode 


3 Stereo 


Left/Right/Center 


Stereo 


Left/Right 


Mono 





[0471 Example 2. Balance Control 
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r048] Because the surround is not connected, the balance control can be 
described as below Table 8. 

[Table 8] 

Balance Control 

Left-Right Balance 

Example 3. Channel Delay 

K)491 In order to m a k e allow the viewer to listen to the sound in the optimum 
listening circumstances, as dop i ctod i n F I G. 4, the output delay of an audio signal is 
adjusted so as to transmit the sound of the front channels L/R/C and the sound of 
the back channels {Left Surround/Right Surround) to the viewer at the same time. 
Herein, the Surround is not connected, and accordingly it is not displayed. 

Example 4. Volume Control 

10501 It is displayed about the L, R, C channels, it which can be described as 
below Table 9. 



[Table 9] 



Volume Control 


Master Volume Control 


Volume Control about the L, R, C 
channels 


Volume Control about the L, R, 
C channels 




Test Mode 


Listen a set volume of the each L f 
R, C channel 
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Example 5. Output construction 

r0511 Because there is no subwoofer, it is not displayed. 
Example 6. Additional audio service functions 

r0521 Below additional audio services are possible in the AC-3/MPEG. 

- Vlj: Visually Impaired 

- Hli: Hearing Impaired 

- ME: Music and Effects, used with Dialogue 

- Dialogue^ used with ME, and used for a multilingual service 

- C : Commentary, comments about a program 

- E: Emergency, inform an emergency 

- VO: Voice Over, Overlap audio with existing broadcast audio 
Example 7. Additional menus 

- Multilingual select menu 

- similar stereo : Make stereo with Mono source 

Front Surround : Make surround effect with a left and a right 
speakers 

Dynamic Range Compression On/Off : Reproduce dynamic 
range of AC-3 after reducing it or reproduce the dynamic range 
of AC-3 as it is 

r0531 Accordingly, the displayed audio menus are strictly limited in 
accordance with the number of outer speakers connected to the speaker output 
terminal of the TV or the number of the outer amplifier terminals connected to the 
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monitor output terminal, the present audio input selected among a plurality of audio 
inputs, and in the AC-3, the number of channels and kind of services. 

r0541 The present invention can be adapted to audio menus of a set-top box, 
an A/V amplifier, an A/V receiver as well as the DTV. 

[0551 The above-described audio menu display method and an apparatus 
thereof in accordance with present invention is are capable of preventing the user 
from setting audio menus wrongfully, and selecting the audio menu conveniently by 
displaying only the present usable audio menus to the user. Particularly, when the 
5.1 channels are embodied, because the present invention arranges many and 
complicated audio menus and displays only the present usable menus to the user, it 
is possible to provide convenience to the user in the audio menu so l oct. 
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